P eople who experience a stroke or brain injury are likely to develop physical or cognitive residual disability that will prevent them from functioning independently in the community (Low et al, 1999) . They are likely to require rehabilitation and long-term additional support, which is usually provided in the form of informal care by family or close friends (Al-Janabi et al, 2008) . Informal carers enable the individual to remain in the community; most importantly, informal carers play a substantial role in the rehabilitation of the individual (Low et al, 1999; Gunnell et al, 2000) . In Australia, data from the 2003 Australian Survey of Disability, Ageing and Carers (SDAC) estimated that there were 474 600 people who were the primary carers of a person because of disability or age.
The economic costs of caregiving need to be evaluated given the expected increase in unpaid provision of caring, with the rise of the ageing population and associated health conditions (Goranitis et al, 2014) . In Australia, substantial economic costs and financial hardship to individuals are incurred as a result of informal caring responsibilities (Hill et al, 2011) . Many caregivers report stopping work because of the time spent caring (Hill et al, 2011) . In 2009, Australian primary caregivers reported spending upwards of 40 hours a week in caring duties. Of those primary carers, only 27% were in the workforce (Australian Bureau of Statistics, 2012) . The resultant inability to work is highlighted by the 65% of primary caregivers with incomes in the lowest two quintiles. Understanding the economic impact of caring can assist in setting priorities for government investment in this area.
Caring for individuals with disabilities is also likely to impact on the carer's quality of life. The hours spent caring for individuals with disability impacts greatly on a carer's ability to engage in social activities outside the house, without the person they are caring for. Many studies have shown that caregiving tasks often result in a physical and emotional burden due to the numbers of tasks to perform or the time required for each task (Hughes et al, 1999; Chipchase and Lincoln, 2001; Blake et al, 2003) . Caregiving tasks also create social problems for the caregiver as carers forego the personal time spent in social, cultural or physical activities away from the home (Iecovich, 2008) . Investigation of the full range of impact of caregiving on the carer in terms of financial, economic, social and psychological wellbeing would provide an understanding of the areas that most require service and attention. Understanding such aspects of caring are required to provide clear direction in the development of programmes to support informal carers.
Rehabilitation is expected to improve the functioning of the person and therefore should reduce the need for assistance in tasks such as self-care and meal preparation. The aim of the current study was to measure the impact of community rehabilitation on the economic outcomes and quality of life for carers caring for a person with a neurological condition.
METHODS
The current study was part of a larger evaluation of the costs and benefits of a community rehabilitation service in Townsville, Queensland in Australia. Ethical approval for the study was obtained through the James Cook University Human Research Ethics Committee. Participants in the main study were people with mainly neurological conditions who were current clients at the community rehabilitation service. They were interviewed at the beginning of their rehabilitation programme (i.e. baseline) and at 3-month follow-up, by which time most had completed their rehabilitation. The main study recruited 206 participants with a mean age of 61 (standard deviation: 15.3) years. Participants' neurological conditions were classified according to criteria described in Levin et al (2009) as a condition with capacity for 'true recovery', e.g. stroke (39%); a neurodegenerative condition, e.g. Parkinson's disease (19%); a condition with capacity for 'compensatory recovery', e.g. cerebral palsy (14%); and a small percentage were classified as a mobility condition (19%).
Individuals attending the community rehabilitation service were asked whether they received informal care. If the primary caregiver was present, verbal consent was obtained and the carer was asked to fill in a written survey. They were informed that they could complete it at the time or take it home and complete it later. When carers did not attend the service, questionnaires were given to the individual with a neurological condition to take home to their carer to complete. A reply paid envelope was provided to allow carers to return questionnaires by mail as well as in person.
Those individuals who did not consent did not complete the surveys. Similar to the care recipients, carers completed the questionnaire at baseline and 3-month follow-up. If the carer was not present at the follow up, the care recipient was asked to give the questionnaire to their carer to complete and post back.
The economic impact of caregiving on the carer was measured using an adapted carer questionnaire at baseline and at three-month follow up (Wimo et al, 2002) . Three basic components of informal care were examined: ■ Support with basic activities in daily living (e.g. dressing, hygiene, eating) ■ Instrumental activities in daily living (e.g. meal preparation, shopping) ■ Supervision.
Carers were asked to describe the time spent in the various activities each day and week as appropriate. The 3-month questionnaire also included questions regarding the impact of their caring responsibilities on their employment. Details were sought as to whether the carer had changed work status (full-time, part-time, casual, unemployed), number of hours worked per week, and their average range of income.
The utility (or benefit) people gained from caring was measured using the Carer Experience Scale (CES) (Al-Janabi et al, 2011) at baseline and at 3 months. The CES, a preference-based measure, was specifically designed for use in economic evaluation and is scored on a 0-100 scale. This measure focuses on carer-related quality of life rather than health-related quality of life. The CES incorporates six attributes that people value when providing care to older people. These attributes are: ■ Getting on (i.e. getting on with the person they are caring for)
Each of the six attributes has three levels of responses (mostly, sometimes, rarely). The scale has been shown to have construct validity (Goranitis et al, 2014) and was developed using a meta-ethnography process to derive the appropriate domains that were important to carers (Al-Janabi et al, 2008) .
Data analysis
The cost of replacing informal care with formal care was costed using a proxy good method (van den Berg et al, 2006) . The hours spent caring were multiplied by the wage rate of a paid community care worker using published award rates (A$22.82 per hour; Fair Work Ombudsman, 2013). The reduction in work hours for each carer was calculated from self-reported reduction in hours or loss of job. The economic cost of the loss of income from caring was calculated using the average Australian wage rate multiplied by the reduction in work hours from caring and presented in Australian dollars (A$) where A$1~€0.71 (exchange rate in 2014).
Utility scores were derived for the CES using UK algorithms (Al-Janabi et al, 2011) as no Australian values have been published. Results of the CES are presented descriptively using the overall utility scores. Pre-post comparison was conducted using a paired t-test.
RESULTS
Forty-two carers completed the questionnaire at baseline and 30 completed the follow-up at 3 months. Demographics were not collected on the carers. The most common primary diagnosis of the care recipients was stroke (38%), multiple sclerosis (19%) and orthopaedic or mobility issues (19%). The average age of the person undertaking the rehabilitation programme was 67 years old and 41% were female. At baseline, those participants whose had carers complete the survey had an average Lawton's score (Lawton and Brody, 1969) of 21.1 compared with 24.1 for all participants of the service, indicating a higher level of dependency. At the three-month follow-up, care recipients had an average Lawton's score of 22.2 compared with 25.4 for all participants at the centre. Table 1 shows a breakdown of the daily time foregone in providing informal care for someone receiving rehabilitation. Carers spent on average 28 hours per week on various activities relating to caring. Activities most commonly performed and that were identified by caregivers to require the most amount of time a week were preparing meals (average of ~14 hours a week), transporting the person they care for, and shopping with or for the person they care for. Care time per carer did not reduce pre-and post-rehabilitation. The cost of replacing this care time with a paid community care worker was estimated to be over A$650 per person, per week of care. Figure 1 presents the percentage of carers involved in each caring activity. A majority of carers assisted with transporting (~80%), shopping (~70%) and preparing meals (~90%) for the person.
Employment status and income are presented in Table 2 . The majority of carers received carer Other general help and supervision 1.6 (2.0) 1.9 (1.5) Of 42 carers interviewed, 10 had complete baseline and follow-up data for the CES and were able to be analysed. An average improvement of around 6 points was recorded from 69 at baseline to 75 at 3 months; however, this improvement was not statistically significant (P=0.056). In terms of carer's quality of life, 70% of carers reported having to reduce personal activities due to caring, with 64% identifying they would like to spend at least 5 hours a week engaging in activities outside of caring ( Table 2) . Scale (CES) is to our knowledge the only utility scale developed for carers. The current study demonstrated that the CES was a feasible measure to collect and while no significant change was seen, possibly due to the small cohort, improvement in carer experience was observed over a rehabilitation journey. Future investigation into the wellbeing and quality of life impact of caregiving could also explore the psychological, physical and social health of carers in order to determine whether data obtained using the CES is the most appropriate measure of carer experience for those caring for individuals with neurological conditions.
Limitations
Although a primary goal of rehabilitation is to increase the person's functional capacity and therefore reduce the need for carer assistance, we did not find any reduction in carer hours post rehabilitation. However, this study was potentially limited in that follow-up was only carried out once, and only after 3 months. During this time, carers may have had higher requirements, particularly for transport as people were undergoing active rehabilitation. Future study should take a longitudinal approach and follow-up over an extended period of time (at least 12 months) to more adequately capture the rehabilitation process and impact to carers post rehabilitation. Such an approach would more adequately identify the impact of rehabilitation on a caregiver's economic and quality of life status. Another potential issue to be addressed is that the rehabilitation targets the person and not necessarily the person/carer interaction. Roles may be set in place and habits may prevent change from occurring. There may need to be active carer intervention to enable role change and allow the person to take on more of their own care in areas such as food preparation and dressing.
The present study is predominantly limited by the small sample of caregivers that responded. Carers were only recruited if they attended the appointment with the client and therefore only a limited number were available. Carers were sampled alongside a service study of a community rehabilitation service and the study was not designed specifically to ensure an adequate recruitment of carers. Nevertheless, most studies of carers focus on the psychological impacts of caring (strain and stress). In this study we have shown that substantial economic costs are also personally accrued by carers and their families. Economic impact extends to the
DISCUSSION
The aim of the current study was to explore the economic and quality of life impact of caregiving for those providing care to individuals receiving a community rehabilitation service. The findings indicate that providing care to individuals receiving rehabilitation for neurological conditions impacts substantially on caregivers-financially and personally. We also found that while rehabilitation may improve the functional ability of the care recipient, it does not necessarily reduce the demands for informal care.
While this study focused on people with a neurological condition, the type of care needed to be provided is similar to Australian data on carers from the survey on Disability Ageing and Carers (Australian Bureau of Statistics, 2012) where informal carers assisted with paperwork (86%), transport (82%), meal preparation (81%), self-care (74%), and mobility (71%).
The unpaid work that carers do represents a significant economic resource. If all carers in Australia (~500,000 people) spend a similar time each week in caring activities as the cohort in this study, the replacement value of this care would be around A$16 billion per year. Other studies have found that the value of informal care is indeed large with an estimated cost of replacing informal care with formal care providers in Australia, of A$30.5 billion dollars a year (Access Economics, 2005 ). An American study estimated the replacement cost at US$196 billion in 1997, a figure that dwarfs actual spending on formal care (Arno et al, 1999) .
This study supports previous research that identified that carers have had to reduce paid work, are more likely to be living in poverty, and have subsequent sequelae of ill health (Hill et al, 2011) . The current study found that carers had lost an average of A$11,000 per year in income in order to fulfil their caring duties. This is a conservative estimate, as the current data did not account for loss from not taking up higher positions or better paid jobs. While this may not necessarily be a loss to the economy (as other people take these positions), the loss to the individuals and their families is considerable, and these households are put at risk of financial hardship where paid work is replaced with caring duties.
In a full economic evaluation, particularly for conditions where caring is vital to the wellbeing of the participant, both the participant's and the carer's quality of life should be incorporated into the evaluation. The Carer Experience carer's utilisation of health resources (Peters et al, 2013) , which was not captured in this study. Future investigation could also identify whether carers are accessing health services themselves and whether the rehabilitation of the person they are caring for, lessens the need for them to access such services. The strength of this study, however, was that individual data was collected on different activities of caring in a cohort with neurological conditions and the impact of caring on employment status was measured.
CONCLUSIONS
Informal carers are an essential part of the care of people with neurological conditions. This study in a community rehabilitation setting shows that there is a considerable, measurable, financial impact of caring responsibilities on the carer and their household. These impacts along with the utility derived by carers should be incorporated into economic evaluations of rehabilitation programmes in order to assess the true costs and benefits of these programmes. IJTR
